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Geometry optimization of mult-iscale grid by multi-objective optimization and
its mechanism elucidation
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We developed the multi-objective optimization method using artificial neural
network and genetic algorithm, and direct numerical simulation for multiscale grid.

Under the constraint of same blockage ratio, we carried out the geometry optimization of multiscale
grid for the sake of increaing turbulent Reynolds number at upstream (production region) and
downstream (fully developed region).
As a consequence, we found that turbulent Reynolds number strongly depends on the grid geometry,
whereas pressure drop is not dependent on the grid geometry. We also explored the grid geometry
which can generate high Reynolds number flow than fractral square grid.
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